Kigamicin A (1), B (2), C (3), D (4) and E (5) are novel antitumor antibiotics. Their structures were determined by spectroscopic analyses including various NMR measurements. Kigamicins have a unique aglycone of fused octacyclic ring system containing seven of sixmembered rings and one oxazolidine. The aglycone links a sugar chain composed of one to four deoxysugars. These sugars were found to be amicetose and oleandrose.
Kigamicins have been isolated from a culture broth of Amicolatopsis sp. ML630-mF1 as a result of their selective killing activity against PANC-1 cells only under a nutrient starvation condition1). They have antimicrobial activity against Gram-positive bacteria including Methicillin resistant Staphylococcus aureus (MRSA) and in vitro antitumor activity1). Kigamicin D showed good in vivo therapeutic activity against PANC-1 cells implanted into nude mice by subcutaneous or oral administration2). We herein describe the structure determination of kgamicins.
Results and Discussion
The structural studies were carried out first for kigamicin (Tables 1 and 2 ). The UV spectrum of 4 showed characteristic absorption maxima at 227, 253, 306 and 384nm suggesting the presence of a polycyclic xanthone chromophore3). IR absorption bands implied the presence of hydroxyl (-3450, 1062cm-1), (1620cm-1) functions in the molecule.
The 13C NMR, DEPT and HMQC spectra of 4 in CDCl3 revealed the presence of 48 carbon signals consisting of six methyl, ten methylene, sixteen methine and sixteen quaternary carbons. The 1H NMR spectrum indicated the 13.01 were deduced to be chelated phenolic protons based on their chemical shifts and a bathochromic shift in alkaline solution in the UV spectrum. The 1H-1H COSY spectrum revealed the seven spin systems; from 1-H2 to 2-H2, 12-H to 15-H, 20-H to 21-H2, 28Hax to 28-Heq, 1'-H to 6'-H3, 1"-H to 6"-H3 and 1"'-H to 6"'-H3. Long-range couplings were observed between 21-H2 and 23-H, and between 23-H and 25-H2, and thus the spin systems could be extended from 20-H to 25-H2. The spin system corresponding to 1'-H to 6'-H3 confirmed the presence of a 2,3,6-trideoxyhexose (amicetose) moiety. Other two spin systems corresponding to 1"-H to 6"-H3 and 1"'-H to 6"'-H3 confirmed the presence of two 2,6-dideoxyhexose (oleandrose) moieties from the analyses of 1H-1H COSY and HMQC-TOCSY spectra. The analysis of HMBC spectrum of 4 revealed the connectivity between proton signals of the above described spin systems (i. e. from 1-H to 27-H3) and quaternary carbons, and thus confirmed the aglycone moiety (Fig. 2) . The aglycone moiety was found to be similar to albofungin type compound. However, a five-membered hetero ring in 4 was replaced by the six-membered hetero ring in albofungin type compound. This five-membered ring was further Tables 1 and 2 . (J=9 and 2Hz) was coupled to C-14 of aglycone moiety in the HMBC spectrum. Thus, the structure of 1 was determined as shown in Fig. 1 .
Structure of Kigamicin B (2)
The molecular formula of 2 was determined to be C40H45NO15 (MW 779) from the HRESI-MS [m/z, found 802.2647 (M+Na)+, calcd. 802.2687] and NMR data. The UV and IR spectra of 2 were very similar to those of 4. The 1H and 13C NMR data of 2 indicated that the aglycone moiety of 2 was the same as that of 4. Just like 1 and 4, the difference between 2 and 4 exists in the sugar moieties. In the HMBC spectrum of 2, 1'-H of amicetose moiety was coupled to C-14 of aglycone moiety and 1"-H of another amicetose moiety was coupled to C-4'. Thus the structure of 2 was determined as shown in Fig. 1 .
Structure of Kigamicin C (3)
The molecular formula of 3 was determined to be C41H47NO16 (MW 809) from the HRESI-MS [m/z, found 832.2763 (M+Na)+, calcd. 832.2793] and NMR data. The UV and IR spectra of 3 were also very similar to those of 4. The 1H and 13C NMR data indicated the presence of common aglycone moieties in 3 and 4, and the presence of one amicetose and one oleandrose moieties in 3. In the HMBC spectrum of 3, an anomeric proton of amicetose moiety was coupled to C-14 and an anomeric proton of oleandrose moiety was coupled to C-4' of amicetose moiety. Thus, the structure of 3 is proposed as shown in Fig. 1 .
Structure of Kigamicin E (5)
The molecular formula of 5 was determined to be C55H71NO22 (MW 1097) from the HRESI-MS [m/z, found 1120.4357 (M+Na)+, calcd. 1120.4365] and NMR data. The UV and IR spectra of 5 were also very similar to those of 4. The 1H and 13C NMR data of 4 indicated the presence of common aglycone moieties in 4 and 5, and the presence of one amicetose and three oleandrose moieties in 5. In the 1H NMR spectrum, proton signals were very difficult to assign due to the severe overlapping in oleandrose moieties. The HMBC spectrum of 5 revealed that an anomeric proton of amicetose moiety was coupled to C-14 of aglycone moiety. Other anomeric protons in three oleandrose 82.34) of oleandrose moieties, respectively. Thus, the structure of 5 is shown in Fig. 1 
Materials and Methods
UV spectra were measured on a Hitachi U-3210 spectrometer. IR spectra were recorded on a HORIBA FT-210 fourier transform infrared spectrometer. HRESI-MS spectra were measured with a JEOL JMS-T100LC spectrometer. 1H, 13C, and 15N NMR spectra were measured on a JEOL JNM-A500 spectrometer using TMS as an internal reference. 15N-chemical shifts were given in ppm using CH3NO2/CDCl3 (1:1) solution at 379.6ppm as an external standard.
